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percent; and 1912, 66 percent. There were 11 years 
with June mean temperature below 67") and in 9 of t81iese 
more that the average amount of corn was frosted. 

All of the outstanding years of frost damage had a 
June mean temperature below 67'. In the order of rank, 
the worst 5 years were 1924, with only 33 percent not 
frosted; 1915, 35 percent; 1902, 48 percent; 1917, 49 

RAININESS CHARTS OF THE UNITED STATES 
By ERIC R. MILLER 

[Weather Bureau, Madison, Wis.] 
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Raininess is the average rainfall per rainy day, rainy 
day being defined in turn as one with 0.01 inch or more of 
rain or melted snow. 

The average raininess of the United States for the 4 
seasons and for the year is shown on the 5 chart: 5 acconi- 
panying this paper. The data from A. J. Henry, clima- 
tology of the United States (Bulletin Q ,  U S .  Weather 
Bureau) of average rainfall and average number of rainy 
days, were employed in computing the raininess because 
they appear side by side in that publication. 

Data from both regular and cooperative stations were 
worked up, but the results from the cooperative stations 
proved to be too inconsistent for use on the charts. This 
inconsistence results from the large variation in the nuni- 
ber of rainy days recorded by cooperative observers to 
which I have previously drawn attention (M.W.R. 43, 
1915, 275-278). The difference between cooperative 
and regular stations is greater in winter than in summer. 
The following table contains a few of the more extreme 
cases noted in prepaeng these maps. 

Comparative raimness a t  regular and cooperative 
stations. 
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Mount Iron, Minn _._____________ 
North Platte, Nebr.- _ _ _ _ _ _ _ _ _ _ _ _  
Ansley, Nebr. - - - _ _  _ _ _ _ _ _  _ _ _  _ _  __. 

12 .?4 13.8 26 .5X 
15 .OQ 9.1 26 .31 
9 .20 10.3 21 .49 

14 .24 7.0 19 .37 
6 .55 6 .9  10 .69 

hbilene, Tex.. _ _ _  _ _ _ _ _  _ _  - _______. 
Menardvllle, Tex- - - -. - - - - - - _ _  - -. 

Winter I Summer Year 

Comparison of the maps of raininess wihh the maps of 
precipitation and of number of rainy days in t8he Atlas of 
American Agriculture, part 2, sect,ion A, Precipitation and 
Humidity, by J .  B. Kincer, shows that raininess is more 
uniformly distributed than rainfall. This results from the 
fact that rainfall and number of rainy days tend to vary 
together, so that the result of dividing one by the other 
shows less fluctuation. The mountain maxima of rainfall 
do not appear in the raininess charts. 

The number of rainy days is relatively greater in 6he 
Northeast,ern States than in the Southern. Hence the 
gradient of raininess from the Gulf States to the Lake 
region is somewhat steeper than the gradient of rainfall. 

The annual march of raininess varies from the interior 
toward the oceans. In  the interior the raininess is small- 
est in winter, but is t<hen largest on the Pacific slope. The 
North Atlantic States have relatively uniform raininess 
throughout the year, but in the Gulf States winter and 
spring exceed summer and autumn. 

FIOUBE 1.-Raininess chart of the United States-spring. 

~ 

FIOUBE 2.--Ralniness chart of the United States--summer. 

.__ 

FIQWE 3.--Raininess chart of the Unitd States-utumn. 
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Station 

Boston ............................. 

Chicago .......................... 

New Orleans ....................... 

Phoenix ............................ 

San Francisco ...................... 

FIGURE 4.-Raininess chart of the United States-winter. 
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FIGURE 5.-Raininess chart of the United States-year. 

The data used in charting the raininess end with the 
year 1903. In order to see if there has been any secular 
change, similar data have been taken out for five stations 
for the period ending with the year 1930. The results 
are given in the following table: 

Comparative raitiiiiess 
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THE ICE STORM OF DECEMBER 16-17, 1932, NEAR HIGH- 
LANDS, N.C. 

By L. T. PIERCE 
[Weather Bureau office, ~4shv1lle, N C 1 

A glaze or ice storm of destructive severity visited 
several widely-separated localities in the North Carolina 
mountains on the night of December 16-17, 1932. Limbs 
and branches were stripped from forest and shade trees, 
and even trunks snapped oft’ under the weight of the ice 
accumulations. The principal area of destruction ex- 
tended from Highlands, N.C., northward along the Blue 
Ridge for a distance of 20 to 30 miles. Light glaze con- 
ditions prevailed over a much wider area, extending over 
the western half of the Carolinas, northern Georgia, 
eastern Tennessee, and probably into nearby States. 

Apparently cold, northeast surface winds, moving 
nearly parallel to, but east of, the Blue Ridge were over- 
run by moist, warmer air from the south in which precipi- 
tation occurred in the form of rain that froze when it 
came into contact with the surface which previously 
had been cooled, by the northerly winds, to below the 
freezing point. 

1GICAL AND AEROLOGICAL SERVICES ORGANIZATION OF THE METEOR01 
RELATIVE TO AVIATION I N  CHILE 

By JULIO BUSTOS NAVARRETE, Director 
[Obsematorio del Salto, Santiago, Chile, 19311 

Since 1927 aviation in Chile has relied on its own service 
to disseminate the meteorological and aerological infor- 
mation necessary to the navigation of the air. 

I n  reality this service depends on three central observa- 
tories and numerous stations throughout the length of 
the land that make daily issues of weather information 
to the pilots. 

The meteorological and aerological observatory a t  the 
aerial base Los Condores (Iquique) collects observations 
in the northern zone of Chile and transmits them daily, 
at 8 a.m. and 2 p.m., by radio to “El Bosque.” 

The meteorological and aerological observatory at the 
aerial base Maquehue (Temuco) collects observations 
in all of the southern zone and transmits them daily, a t  
8 a.m. and 2 p.m. to the station a t  “El Bosque.” 

The central meteorologicaloffice for aviation attached to 
the meteorological observatory a t  “El Bosque ” collects, 
in its turn, all observations in the central zone. 

As a result there are collected by radio a t  “El Bosque” 
att an early hour in the morning and a t  an early hour in 

the a.fternoon data on the sbate of the atmosphere through- 
out the country, u&h the observationsnecessary for t,he con- 
struction of meteorological chart,s relative to navigation 
of t.he air. 

At each observatory records are made of atmospheric 
pressure, tempe,ra.ture, humidity, direction and force of the 
wind a t  the surface a.nd also a t  different elevations, 
amount a,nd c.la.ssific.ation of clouds, visibility, precipita- 
tion, and also of aerial soundings. 

The instruimntal e,quipment of the central observa- 
tories Los Condores, El Bosque, and Maquehue is very 
complete, including a.ppa.rat,us for direct reading and 
a.ut,oniat,ic regist,ra.tion. Furthermore, a t  El Bosque 
there is used for aerial soundings a Zeiss recording theodo- 
lite that trmes in a diagram the direction and the velocity 
of the wind a t  different elevations. 

Experiments are made with nie,teorographs installed on 
the planes of the Linea ABria Nacional, and each pilot car- 
ries a. route sheet on which are e,nte,red the meteorological 
conditions for each region of t’he country. 


